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Foreign body ingestion is very common in the pediatric population. Children with developmental delay
are at an increased risk of foreign body ingestion for several reasons, including poor gross and ﬁne motor
control, prolonged oral phase, oral and pharyngeal dysphagia, impaired protective mechanisms, and
difﬁculty communicating. Four patients between the ages of 3 and 18 years old with developmental
delay presented with nonspeciﬁc gastrointestinal and pulmonary symptoms. Foreign bodies along the
upper gastrointestinal tract were identiﬁed as the cause of these symptoms, and all four patients
improved after endoscopic retrieval. A high index of suspicion should be had even in the absence of
ﬁndings on routine imaging. Once symptoms are displayed, clinicians should aim to endoscopically or
surgically remove the foreign body, depending on the location along the gastrointestinal tract.
 2015 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Foreign body ingestion is a common problem faced by pediatri- preceding several months. The patient refused feeding while in the
cians and presents a diagnostic challenge for the clinician. Infants and
children are often asymptomatic, but when symptoms are present
they can be non-speciﬁc. Childrenwith developmental delay are at an
increased risk for both foreign body ingestion and subsequent com-
plications. Furthermore, symptoms can be attributed to the underly-
ing disease, causing a delay in diagnosis. Herein we report four
patientswithdevelopmentaldelaywhopresentedwithunrecognized
foreign bodies in the gastrointestinal tract. The aim of this report is to
warn the clinician that childrenwithcongnitivedysfunction shouldbe
evaluated for foreign body ingestion if presenting with a new onset
feeding problem, weight loss, repeat respiratory disease, discomfort,
or abdominal pain. When diagnosed with symptoms, expeditious
plans to remove the foreign body should be made.
1. Case presentations
1.1. Case 1
An 18 year old female with underlying severe developmental
delay of unknown etiology was admitted to the hospital because of
feeding difﬁculty, food refusal, and 14 pound weight loss over theile).
alleran).
c. This is an open access article undehospital. We were consulted for insertion of a gastrostomy tube.
Initial physical examination revealed a severely delayed female
with signiﬁcant wasting. She had severe scoliosis. The abdominal
examination was unremarkable. Upper endoscopy prior to PEG
placement revealed a normal esophagus and stomach, but discov-
ered a long foreign body in the duodenum (Fig.1). It was noted to be
a fully intact toothbrush. The toothbrush was removed endoscop-
ically with alligator forceps without complication. Three months
after her hospital discharge she demonstrated good weight gain
and no refusal of feeding.1.2. Case 2
A 17 year old female with trisomy of chromosome 14q, devel-
opmental delay, and seizure disorders presented with multiple ep-
isodes of gagging and repeat episodes of pneumonia of six months
duration. She was status post tracheostomy tube and Nissen fun-
doplication. She was fed only through the gastrostomy tube. We
were consulted to evaluate for possible ongoing gastroesophageal
reﬂux. An attempt to insert a pH probe as an outpatient study was
unsuccessful. An upper endoscopy was performed in the operating
room which uncovered a water bottle cap in the body of the
esophagus (Fig. 2). Attempts to remove the cap through the mouthr the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Fig. 1. Right and left, water bottle cap identiﬁed in the mid-esophagus with food debris on upper endoscopy.
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with somedifﬁculty due to the previousNissen fundoplication. After
making a small incision at the gastrostomy site, thewater bottle cap
was removed endoscopically with no complication.
1.3. Case 3
A 14 year old developmentally delayed female presented with
swallowing difﬁculties, poor oral intake, and irritability for two
weeks. Her mother was suspicious that she swallowed a foreign
body and mentioned that one of her sister’s earrings was missing.
Chest radiography revealed an earring located above the gastro-
esophageal junction. Endoscopy demonstrated some food packed
with an earring at the same location. The esophageal lumen was
almost completely obliterated. The earring was removed success-
fully. Re-endoscopy showed bilateral erosion and some inﬂamma-
tion of the esophageal mucosa at the level where the earring was
lodged. She was seen one week after her discharge and her mother
reported the swallowing difﬁculties had resolved.
1.4. Case 4
A 3 year old female with cerebral palsy, feeding difﬁculties, and
gastrostomy tube feeding presented with on and off severeFig. 2. Right and left, toothbrush identiﬁedabdominal discomfort. She could not express the location of pain
due to her underlying cognitive dysfunction. Her mother thought
that the patient had abdominal pain because she would rub her
stomach during the episodes of discomfort. Upper endoscopy
revealed a barrette in the body of the stomach which was removed
successfully. She remained asymptomatic after removal of the
foreign body.2. Discussion
Foreign body ingestion (FBI) is a commonly encountered prob-
lem in the pediatric population, as placing objects in the mouth is
part of the normal interaction of a growing child with the world. Of
the approximately 100,000 reported cases in the United States each
year, nearly 80% occur in children, most of whom are between 6
months and 3 years of age [1,2]. Risk factors for FBI include rounded
objects (esophageal impaction), the presence of social, develop-
mental, or psychiatric risk factors, and esophageal disease. The
incidence of foreign body ingestion in children who have psycho-
social risk factors may be as high as 29.6% [3]. This high risk may be
explained by associated abnormal behavior such as pica [4,5] and
self mutilation [6]. Coins represent the most commonly identiﬁed
foreign body [7], although nearly any object that can be swallowed
presents a danger. While most objects pass spontaneously withoutin the duodenum by duodenoscopy.
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scopic retrieval or surgical intervention [1]. These cases present a
diagnostic challenge because patients are often asymptomatic or
display only transient symptoms [8]. Once suspected, the initial
diagnostic step should include AP and lateral radiographs of the
neck, chest, and entire abdomen [9], although one study estimates
the percentage of foreign bodies that appear on X-ray to be only 64%
[8]. Depending on factors such as successful identiﬁcation of the
object on ﬁlm, the particular object ingested, the size and shape
(e.g. round or blunt vs. sharp), and the location of the object in the
body, the next step is often endoscopy. Endoscopy allows direct
visualization and provides a means of foreign body removal. The
complications of foreign body ingestion include gut obstruction,
perforation, aspiration pneumonia, and malnutrition. Delay in
diagnosis may cause high morbidity or can be lethal [10,11].
Children with developmental delay are at an increased risk of
foreign body ingestion for several reasons, including poor gross and
ﬁne motor control, prolonged oral phase, oral and pharyngeal
dysphagia, impaired protective mechanisms, and difﬁculty
communicating [12]. Difﬁculty communicating with a parent or
caregiver, as a consequence of underdeveloped language skills,
either apart from or consistent with the underlying disability, de-
lays seeking treatment andmaymake the childmore likely to suffer
consequences of FBI. Furthermore, these symptoms might be
mistakenly attributed to the child’s underlying disabilities. Symp-
toms can be related to the site of the foreign body in the gastro-
intestinal tract, and location can cause more immediate or delayed
consequences. Objects lodged in the esophagus may be associated
with decreased oral intake, vomiting, recurrent aspiration pneu-
monia, and weight loss. Post-pyloric objects may be associated with
signs of bowel obstruction.
While the majority of ingested foreign bodies pass spontane-
ously through the gastrointestinal tract without incident, surgery isFig. 3. Algorithm detailing the surgical managemreserved for ingestion of certain objects when endoscopy is un-
successful or when the patient demonstrates complications from
ingestions of any type (Fig. 3). Ingestion of multiple magnets or
coingestion of magnets along with other metallic objects may cause
segments of bowel to stick together, resulting in life-threatening
complications [13]. Serial X-rays should be taken every 8e12 h to
ensure progression along the digestive tract, with any arrest war-
ranting removal. Similarly, sharp objects [14,15], objects that are
long (>6e10 cm) [14], and batteries are frequently ingested in the
pediatric population and carry a high risk for complications. Once
these pass beyond the pylorus however, they should be followed by
serial X-rays every 12e24 h and inspection of bowel movements as
long as the patient remains asymptomatic. It is important to
remember that symptoms may be subtle, especially in younger
children. As is the case with FBI of any type, the risks of surgery
must be weighed against the risk posed by the object in the
gastrointestinal tract.
While endoscopy is the preferred method of retrieving foreign
bodies conﬁned to the upper gastrointestinal tract, its efﬁcacy is
generally limited beyond the duodenum. Surgical management is
required in those cases where removal is required of objects
beyond the reach of the endoscopist. Historically, laparoscopy or
laparotomy was required for the retrieval of these objects. How-
ever, as the trend towards minimally invasive surgical procedures
continues, novel hybrid procedures combining laparoscopy and
endoscopy have described which allow minimally invasive access
to regions of the intestines previously only accessible by larger
operations [16]. Identiﬁcation of patients who would beneﬁt from
these procedures requires coordination and communication be-
tween specialized pediatric gastroenterology and pediatric surgery
services.
Children with developmental delay and FBI can present with
very non-speciﬁc symptoms of acute or chronic duration. All of ourent of post-pyloric foreign bodies in children.
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ingested foreign body. But in all of the cases, appropriate treatment
was postponed by the delay in recognizing of the symptoms on the
part of the caregiver, likely due to the patients’ underlying dis-
abilities. The ﬁrst step in diagnosis is AP and lateral plain ﬁlms,
which had a low diagnostic yield in our limited experience because
of the unusual objects ingested (toothbrush and water bottle cap in
patients 1 and 2, respectively). Thus, we conclude that patients with
developmental delay might be more likely to swallow unusual
items that appear radiolucent on X-ray. This might be due to a
number of factors, including difﬁculty in recognizing non-food
items. It is therefore important to consider FBI in the develop-
mentally delayed child even in the absence of radiographic ﬁndings.
In this report, we detailed our experience with patients who pre-
sented with FBI of various duration causing a myriad of non-spe-
ciﬁc, gastrointestinal and pulmonary clinical symptoms. The
diagnosis can be missed easily because of these patients’ impaired
cognitive function and communication skills.
3. Conclusion
We aim to highlight the need to pay particular attention to
children with developmental disabilities who present with poor
food intake, weight loss, irritability, and recurrent aspiration
pneumonia. Early consideration of and a high index of suspicion for
foreign body ingestion followed by proper management, whether
conservative, endoscopic, or surgical, of these patients will reduce
the associated morbidity and mortality. Parents and caretakers
should also be educated to consider FBI in their children as a cause
for new GI or pulmonary symptoms outside of what is typical for
that child’s developmental disability and seek care early, especially
when the ingestion was not witnessed.References
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